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N
Outline

» Unitary ME+PS merging
» Extension to NNLO

» Application to inclusive
Z /W= +jets production




Unitary Matrix-Element Parton-Shower merging
[Lonnblad,Prestel] arXiv:1211.4827
» PS expression for infrared safe observable, O
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» Add ME correction to first emission (BoKo — B1) & unitarize
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» ME evaluated at fixed scales ur/F — need to adjust to PS
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EXtenSIOn to NNLO - UN LOPS [Lénnblad,Prestel] arXiv:1211.7278

[Li,Prestel, SH] arXiv:1405.3607

» Promote vetoed cross section to NNLO
» Add NLO corrections to By using S-MCGONLO
» Subtract O(as) term of wy and Mg
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HE (HF) — regular (exceptional) double real configurations
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Implementation

» Born, real corrections and subtraction terms from Amegic or Comix
[Krauss,Kuhn,Soff] hep-ph/0109036, [Gleisberg,Krauss] arXiv:0709.2881; [Gleisberg,SH] arXiv:0808.3674

» Virtual corrections for Z/W* 41 jet from BlackHat
[Berger et al.] arXiv:0803.4180, [Berger et al.] arXiv:0907.1984, arXiv:1004.1659, arXiv:1009.2338

» NNLO vetoed cross section dedicated implementation of
[Becher,Neubert] arXiv:1007.4005 [Gehrmann,Liibbert,Yang] arXiv:1209.0682
[Gehrmann, Liibbert,Yang] arXiv:1403.6451 arXiv:1401.1222

» Parton shower based on Catani-Seymour dipoles
[Schumann,Krauss] arXiv:0709.1027

» Combined in Sherpa event generation framework
[Gleisberg et al.] hep-ph/0311263, arXiv:0811.4622

Stefan Hoche NNLO+PS in DY


http://inspirebeta.net/search?action_search=Search&p=hep-ph/0109036
http://inspirebeta.net/search?action_search=Search&p=0709.2881
http://inspirebeta.net/search?action_search=Search&p=0808.3674
http://inspirebeta.net/search?action_search=Search&p=0803.4180
http://inspirebeta.net/search?action_search=Search&p=0907.1984
http://inspirebeta.net/search?action_search=Search&p=1004.1659
http://inspirebeta.net/search?action_search=Search&p=1009.2338
http://inspirebeta.net/search?action_search=Search&p=1007.4005
http://inspirebeta.net/search?action_search=Search&p=1209.0682
http://inspirebeta.net/search?action_search=Search&p=1403.6451
http://inspirebeta.net/search?action_search=Search&p=1401.1222
http://inspirebeta.net/search?action_search=Search&p=0709.1027
http://inspirebeta.net/search?action_search=Search&p=hep-ph/0311263
http://inspirebeta.net/search?action_search=Search&p=0811.4622

Comparison with FEWZ and VRAP

[Li,Prestel, SH] arXiv:1405.3607
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S
Comparison with DYNNLO

[Li,Prestel, SH] arXiv:1405.3607
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Comparison with S-MC@NLO
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» Good agreement with S-MC@NLO at low p7r w
» W+1-jet K-factor at high pr,w
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Comparison with experimental data

[Li,Prestel, SH] arXiv:1405.3607

Z pr reconstructed from dressed electrons Z pr reconstructed from dressed electrons

— 10" T T T L B — 10" T T T T T T
z I 3 I ]
9 o
< <
= = 10
A N
= =
= = 1073
< <
N I
et 5
5 5 104
= =

ATLAS PLByo5(2011)415 —e— CMS PRD85(2012)032002

UNZLOPS 1070 —— UN?LOPS

my/2 < pgyp < 2my /2 < pggp < 2y

my/2 < pg < 2my 1076 R my /2 < pg < 2my

H H
1.4
£ £ 12
<} 4
a g8
< <
9} 9}
= > o8
o6 Lol Ll
1 10* 102 1 10" 10?
pr.z [GeV] pr.z [GeV]


http://inspirebeta.net/search?action_search=Search&p=1405.3607

Impact of PDFs
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» S-MCGONLO with NLO PDFs » S-MCGONLO with NNLO PDFs
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Impact of PDFs
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» S-MCGONLO with NLO PDFs
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» S-MCGONLO with NNLO PDFs
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Impact of PDFs
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» S-MCGONLO with NLO PDFs
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» S-MCGONLO with NNLO PDFs
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N
Outlook

» First practical implementation of NNLO+PS for DY
» Event generation at both NNLO and NNLO+-PS

» Interesting phenomenology (NLO vs NNLO PDFs)
May hint towards usefulness of NNLO PDFs for PSs

» PS improvement needed for better overall accuracy
(Formal accuracy of PS preserved by UN2LOPS)

» MC@NZ2LO possibly needed to improve MC efficiency



